The Nephrology Quiz and Questionnaire remains an extremely popular session for attendees of the Annual Kidney Week Meeting of the American Society of Nephrology. During the 2015 meeting, the conference hall was once again overflowing with eager quiz participants. Topics covered by the experts included electrolyte and acid-base disorders, glomerular disease, ESRD and dialysis, and kidney transplantation. Complex cases representing each of these categories together with single best answer questions were prepared and submitted by the panel of experts. Before the meeting, training program directors of nephrology fellowship programs and nephrology fellows in the United States answered the questions through an internet-based questionnaire. During the live session, members of the audience tested their knowledge and judgment on the same series of case-oriented questions in a quiz. The audience compared their answers in real time using a cellphone application containing the answers of the nephrology fellows and training program directors. The results of the online questionnaire were displayed, and then, the quiz answers were discussed. As always, the audience, lecturers, and moderators enjoyed this highly educational session. This article recapitulates the session and reproduces selected content of educational value for the readers of the Clinical Journal of the American Society of Nephrology. Enjoy the clinical cases and expert discussions.
For most American Society of Nephrology (ASN) Kidney Week attendees, case-based clinical nephrology talks are one of the most exciting venues. The Nephrology Quiz and Questionnaire (NQ&Q) is the essence of clinical nephrology and represents what drew all of us into the field of nephrology. This year's NQ&Q in beautiful San Diego, with full-house attendance, was no exception. The expert discussants prepared vignettes of puzzling cases, which illustrated some topical, challenging, or controversial aspect of the diagnosis or management of key clinical areas of nephrology. These eight interesting cases were presented and eloquently discussed by our four expert ASN faculty. Subsequently, each discussant prepared a manuscript summarizing his or her case discussions, which serves as the main text of this article.
In this NQ&Q, Dr. Charmaine E. Lok challenges the reader with two interesting dialysis cases. The audience responses are reviewed along with the training program director and nephrology fellow responses obtained before the meeting. Dr. Lok thoughtfully synthesizes the essential clinical, laboratory, and specific dialysis-related data available in the cases. She then walks the reader through the diagnosis and management of two cases that highlights challenging issues related to dialysis modality choice in some patients with complex medical problems as well as the appropriate choice of initial vascular access and the complications associated with dialysis catheters. Overall, an educational experience was had for all who attended the session. We hope that this distillate from San Diego will serve the subscribers of the Clinical Journal of the American Society of Nephrology well and provide some fresh insights into the complexity and vibrancy of clinical nephrology for those who were unable to attend the meeting.
At first glance, the cases presented at this year's ASN NQ&Q for RRT may appear disparate; however, underlying these cases is the core message of the critical need to think outside the box when necessary to problem solve and respond to each patient's differing needs to achieve the best quality dialytic care.
Case 1
A 61-year-old man with autosomal dominant polycystic kidney disease (PCKD) has been followed by you in a multidisciplinary CKD clinic for 23 months. His eGFR is now 18 ml/min per 1.73 m 2 and has been stable for the last 15 months. He manages his own restaurant and works long hours. Because of the stability of his renal function and his busy lifestyle, he is reluctant to attend educational sessions on RRT modalities. He is convinced that he will find a living kidney donor and receive a preemptive transplant, although no donors have been identified yet.
He is married, lives in a two-story home, and claims he is adamantly "needle-phobic." He has hypertension, mitral valve prolapse, and a body mass index (BMI) of 32. He is on an angiotensin converting enzyme inhibitor (ACEI) and a diuretic.
He sees you urgently in your clinic, because he is having signs and symptoms consistent with an infected cyst. You take advantage of this visit and discuss options of RRT: in-center conventional hemodialysis (HD; three times per week), peritoneal dialysis (PD), and home HD. Your facility is able to support all of these options.
Question 1A
Which of the following statements is true regarding RRT?
(A) The majority (.50%) of patients who start dialysis indicate that they have received excellent education to inform modality decision making (B) Urea kinetics (Kt/V) are the best indicator for dialysis adequacy and superior for PD compared with conventional HD because of the continuous nature of PD (C) Mortality and hospitalization rates are superior in HD compared with PD in the first year of dialysis (D)The rate of access interventions is the same in HD and PD in the first year of dialysis (E) A large abdomen related to PCKD or being overweight (BMI.30) is not a barrier to PD
Answer: E.
Discussion of Question 1A
Although this section of the NQ&Q is not on CKD and its management, the effect of predialysis care sets the stage for each patient's ESRD life plan. For this patient, in selecting a modality for chronic dialysis along his ESRD life plan, his large abdomen related to his PCKD and being overweight is not a barrier to PD (choice E is correct).
When patients have stage 4 or 5 CKD, they are often in denial and unable to make decisions to plan appropriately and/or implement management strategies needed for initiating RRT. A common scenario is when dialysis finally becomes inevitable, and a single decision is made to initiate a dialysis modality for the immediate need. Often, an ESRD life plan is not discussed and/or conceived; the lack of such an ESRD life plan can have later downstream negative consequences.
In this case, the patient has established CKD and has been appropriately followed in a multidisciplinary CKD clinic. The benefits of a multidisciplinary team approach to CKD care are well established, including delayed progression to ESRD and improved survival (1-3), improved patient psychologic profile (better moods and less anxiety), less physical functional disability (4, 5) , fewer HD catheter starts (2), and increased choice and likelihood of home-based dialysis modalities (2) . However, we do not typically provide "excellent education to inform modality decision making." In a large survey of .2000 patients, ,25% of patients indicated that heath care providers gave "excellent" information when choosing HD or PD (6) . Other large studies also found that a significant proportion of patients (approximately 40%-65%) felt that they did not have a choice in dialysis modality or that they were not informed of their choices (7, 8) (choice A is incorrect). However, patient involvement in modality decision making is associated with greater patient satisfaction once on dialysis (8) . Indeed, the component of multidisciplinary team care that may be most impactful with respect to modality choice is patient education (9) . The importance of patient and modality education is recognized by the 2008 Medicare Improvements for Patients and Providers Act (United States), where reimbursement is provided for six sessions of comprehensive CKD education. Recently, a large study showed that such education can be provided in four phases using Patient Decision Aids aimed at two objectives: "to progressively provide information and to guide patients to identify their personal values and important lifestyle aspects and preferences, facilitating the deliberation and ultimately the choice"; of patients who used Patient Decision Aids, 45% choose PD (10) .
PD is steadily increasing in the United States with the change in financial reimbursement and recognition of PD's equivalence and/or potential benefits in terms of patient survival, access interventions required in the first year of initiating dialysis, hospitalizations, cost savings, and patient lifestyle flexibility compared with HD (11,12) (choices C and D are incorrect). Dialysis adequacy, as determined by Kt/V urea, is measured differently for HD and PD and cannot be directly compared (choice B is incorrect). Furthermore, using urea clearance and values derived from urea kinetic models, such as Kt/V, as the sole gold standard for assessing dialysis adequacy continues to be vigorously debated (13, 14) . Although Kt/V can be easily obtained as a performance measure and relevant for policymakers, administrators, and insurers, more patient-relevant variables, such as a patient's overall wellbeing and how they are feeling-although more challenging to objectively measure-are arguably more clinically important indicators of optimal and not just adequate dialysis.
Contraindications to PD should be individually assessed. Absolute contraindications include (1) conditions that would prevent effective PD (i.e., leading to significantly reduced peritoneal membrane surface area or poor dialysate flow) or increase the risk of infections (e.g., abdominal surgeries resulting in multiple adhesions, or uncontrolled active inflammatory bowel conditions) and (2) an absence of needed assistance in a patient who is mentally or physically incapable of performing PD. Indeed, a majority (.75%) of patients with ESRD are eligible for PD (15) . In this patient, a BMI.30 and having PCKD are not contraindications to PD (16, 17) (Figure 1 ).
The patient finally decides that he will perform PD when he reaches ESRD. He makes significant lifestyle changes and loses weight (BMI reduced from 32 to 29) over 9 months. Later, he is admitted into hospital with nausea, vomiting, and diarrhea from food poisoning (not from his restaurant). Hospitalization is complicated by a serious pneumonia associated with hypotension and need for intravenous antibiotics. He suffers from severe AKI without recovery of his kidney function. He becomes oliguric and volume overloaded (uncomfortable extremity and scrotal swelling along with mild shortness of breath but O 2 saturation $92%) and develops hyperkalemia (K55.6). A trial of discontinuing ACEI and diuretic was attempted.
Question 1B
Which is the next best step in the management of this patient?
(A) Give more furosemide to treat the hypervolemia and hyperkalemia (B) Put in a temporary central venous catheter (CVC) and initiate HD (C) Call a surgeon to create an arteriovenous fistula and initiate HD (D)Put in a bedside PD catheter and initiate PD (E) Call a surgeon to put in a buried PD catheter and then exteriorize it when you really need to use it Answer: D.
Discussion of Question 1B
This patient has already decided on PD and needs to initiate dialysis; thus, putting in a bedside PD catheter to initiate PD is most efficient (choice D is correct). Additional attempts at medical management of his kidney failure are unlikely to be successful. Ultimately, this patient requires dialysis to manage his acute on chronic kidney failure (choice A is incorrect). In facilities where PD is unavailable, insertion of a temporary CVC to initiate HD is reasonable, because the short timeframe would prohibit the creation and proper maturation of an arteriovenous fistula for functional use in this situation. However, in this patient, PD resources are available, and PD was the patient's modality of choice (choices B and C are incorrect).
Urgent start PD is a relatively new term for an old procedure that has gained considerable exposure over the last decade. Although traditional PD requires a 2-to 4-week healing period after PD catheter insertion before training is started, urgent start PD refers to PD initiation earlier than 2 weeks after PD catheter insertion. Typically, urgent start PD is performed with low-fill volumes with the patient in the supine position with a cycler to reduce intra-abdominal pressure and avoid pericatheter or incisional leaks. It is an excellent HD CVC sparing strategy with the additional benefits of PD (18) . However, proper training and logistic support is required throughout all phases of its implementation. Although it is conceptually appealing, in many urgent dialysis start situations, patients have had little or no education about CKD or ESRD, let alone dialysis modality. They are often overwhelmed with the need to start dialysis in addition to the burden of their underlying medical circumstances and may not be emotionally or cognitively able to understand the processes and implications of PD catheter insertion and urgent start PD. Thus, the first phase of the process of urgent start PD is to ensure that the hospital or facility has the support of experienced and dedicated dialysis educators for patients and their families to ensure that the right decision is made for urgent PD start with a view of continued long-term PD. The next phases, including PD catheter insertion and the practical implementation of an urgent start PD program, are beyond the scope of this discussion but are reviewed elsewhere (19) (20) (21) .
In this case, our patient was a well informed patient with CKD who had an acute decline in his kidney function. Here, a PD catheter insertion to initiate PD for AKI (with continued long-term PD) is appropriate. Such acute or urgent start PD was first described in the 1950s and was popular in the 1970s (22) . Later, its use waned in favor of HD-based continuous replacement renal therapy, especially in acute care units. In these situations of acute initiations of PD, there may also be reduced efficiency in large-sized and/or hypercatabolic patients if the fill volume cannot be adequately adjusted. However, it has the advantages of practical simplicity with limited equipment and training required, gentle dialysis and ultrafiltration in hemodynamically unstable patients, and it does not require anticoagulation. Early studies showed a lower mortality rate and a higher rate of renal recovery compared with HD (23) . Perhaps the greatest practical challenge in treating a patient with AKI using PD is timely PD catheter insertion (within 12-36 hours). Traditionally, surgeons placed PD catheters using open surgical and then, laprascopic techniques; next, interventional radiologists and nephrologists gained familiarity with radiologic and bedside techniques. Regardless of the operator's discipline, the key to successful PD catheter placement is appropriate training and experience with a given technique (24, 25) . Because of lack of timely access to PD catheter insertions for acute dialysis starts by surgery or radiology in our institution, our nephrology division supported a bedside PD catheter program initiated by a sole staff nephrologist. Preliminary results (n553) from our center have shown a success rate of 93% (7% primary failure rate), with 100% used for dialysis (18) . Long-term committed use of PD after insertion by nephrologists compared with surgeons or radiologists has been reported in a study of .3000 patients on PD (26) . Thus, a key to facilitating PD in a patient needing urgent start is to have timely and safe PD catheter insertion 
Case 2
A 26-year-old previously active woman is referred to your multidisciplinary CKD clinic by a colleague. She has established primary FSGS, and her kidneys are failing rapidly, despite appropriate immunosuppressive therapy. Her other significant active medical issues are migraine headaches and ongoing active ulcerative colitis. She works as a sales person in a high-end clothing store and is fiercely independent, with a very active social life. When she comes to your clinic, she complains of nausea and poor appetite but denies persistent vomiting, and she has tolerable pruritus.
On examination, her BP is 145/90 (bilaterally), heart rate is 72 bpm, and respiratory rate is 18. She has significant anasarca but no cardiac gallop or rub. She does not have asterixis. Her Allen test is positive.
Her trend in eGFR decline is rapid and now ,11 ml/min; K54.8 mmol/L, and bicarbonate518 mmol/L.
Question 2A
At this point, what dialysis access is the best choice for this patient? 
Discussion of Question 2A
This young patient needs to urgently (not emergently) start dialysis and has a long ESRD lifetime ahead of her. The principle of a distal to proximal approach to vascular access in this patient is most appropriate; given the lack of time for fistula maturation, a forearm arteriovenous graft is appropriate in this patient (choice D is correct). Indeed, this patient is volume overloaded and has a rapid and progressive decline in her kidney function. Although she has no signs or symptoms of uremia requiring emergency dialysis (e.g., life-threatening hyperkalemia or pulmonary edema/ volume overload refractory to medical management, pericarditis, altered consciousness/seizures, uremic bleeding, or intractable nausea/vomiting/pruritus), she is anticipated to start dialysis within 2-3 weeks. This case is typical of a patient requiring urgent start dialysis. In this type of dialysis start, the patient may have had timely and/or excellent pre-ESRD care, but nevertheless, the patient's underlying kidney condition has had a natural rapid decline in function, or unforeseen circumstances occurred that expedited the patient's need for dialysis. An urgent start may also be viewed differently than an emergent start, where dialysis is required imminently to correct life-threatening conditions (above). A patient needing urgent start dialysis may have signs and symptoms of uremia or volume overload but nonlife-threatening conditions, where dialysis is anticipated to be required in approximately 2 weeks (61 week). It is the timeframe in which it is difficult to have a fistula planned, created, and matured enough to be successfully used for functional dialysis (27) (choice B is incorrect; details below). In such circumstances where the patient is independent and active, home PD would have been an excellent option; however, this patient cannot have PD, because she has ongoing active ulcerative colitis (choice A is incorrect).
In all patients in whom HD is the most appropriate dialysis modality, guidelines and national quality improvement projects, such as the Fistula First, Catheter Last Initiative, greatly emphasize fistula first . . . if possible. Is a fistula possible in this patient? Undoubtedly. She is young, with renal limited disease and no prior central venous disruptions, such as a pacemaker; thus, a fistula is likely possible. However, it is sometimes necessary to think outside the box and beyond expected norms to really respond to each of your patient's differing needs to achieve the best quality dialytic care. Is a fistula really appropriate for this patient at this time? No. Depending on geography and local institutional practices, it may take longer than 1-2 weeks for surgical referral and creation (28, 29) . Even if it could be created within 72 hours, it would still require approximately 4 weeks minimum to mature enough to support dialysis with the high blood flow rates prescribed in North America. However, average maturation times range from 4 to 9 months (30, 31) . In the interim, our patient would require a temporary CVC for dialysis. This would put her at risk of complications, including bacteremia, central stenosis, and shortened ipsilateral arteriovenous access cumulative patency (32, 33) . Approximately 20%-60% of fistulas fail to mature (34, 35) and require up to two to three interventions to facilitate maturation (36,37) (choices B and E are incorrect).
Upper arm fistulas have been reported to have better maturation success compared with forearm fistulas because of larger vessel sizes in the upper arm (38) . In an elderly patient with limited life expectancy, a brachiocephalic fistula may have been an acceptable choice, even if the patient needed a CVC on a short-term basis. However, this patient is young and vibrant and has a long life expectancy. The median cumulative patency of a brachiocephalic fistula ranges from 1.6 to 3.6 years (39,40). By bypassing options at the wrist and forearm, her life expectancy has been shortened by the duration of the brachiocephalic fistula's patency (choice C is incorrect). For this reason, national vascular access guidelines recommend a distal to proximal approach for access placement to enable expanded options for vascular access placement. At this time, her ESRD life plan needs to be considered. One would expect this patient to initiate HD and hopefully get a kidney transplant, and depending on what happens to her inflammatory bowel disease, she may return back to PD or HD when her transplant fails. At that time, she would only be in her 40s or early 50s-when she still has a significant lifetime ahead of her and would need vascular access.
Thus, in this case of a young woman with an urgent need for dialysis start, a forearm graft would be the best option. Grafts have been shown to have equivalent or even superior patency to arteriovenous fistulas (41-43). Early cannulation grafts can be used within 72 hours, if needed, and avoid CVC placement (44) . The blood flows through the forearm graft would enhance the cephalic vein so that if it became problematic, it could be converted to a fistula, which would then be anticipated to have a short maturation time (because of prior development of the cephalic vein) (45) . Hopefully, she would get a transplant by the time the graft becomes problematic (Figure 3) .
One week later, she hosts a party with lots of salty foods and presents to the emergency department with volume overload-short of breath and impending intubation. A left internal jugular CVC is placed, and she receives acute HD and adequate ultrafiltration.
Question 2B
Which of the following statements is true regarding central venous stenosis from catheters?
(A) Catheter placement in the subclavian vein is avoided but acceptable in the internal jugular vein, because central venous stenosis is not common in this location (B) Central venous stenosis from catheter use can lead to significant morbidity and mortality (C) Central venous stenosis only occurs after a catheter has been in situ for .10 days (D) Central venous stenosis should not be a concern, because there are multiple simple conventional maneuvers to correct or bypass the stenosis Answer: B.
Discussion of Question 2B
Central venous stenosis from catheter use is often associated with significant morbidity and mortality (choice B is the correct answer). Central venous stenosis is defined as a .50% lesion in the internal jugular, subclavian, or axillary veins that affects the HD circuit by interfering with a return of blood to the superior vena cava and leading to venous hypertension (46) . It is unclear at what time point central venous stenosis occurs (choice C is incorrect). Some patients can have multiple CVCs without issue, and some may have central stenosis even without ever having a CVC in situ. However, it is associated with greater number of CVCs, longer duration of CVC use, and dialysis vintage (47, 48) . It is often unrecognized and may only become apparent after an arteriovenous access is placed, leading to increased venous return and clinical signs and symptoms (46, 48) . Central venous stenosis has been reported in about 50% of patients with vascular access problems who undergo venography (47, 48) . Although subclavian vein catheterization has largely been abandoned because of problems with central vein stenosis, the incidence of central vein stenosis with internal jugular catheters has been reported to be 36% (48) (choice A is incorrect). The greatest clinically relevant sequelae of central venous stenosis for this patient and many other patients is the inability to create an arteriovenous access-fistula or graft-because of restricted venous inflow. This leaves the patient CVC dependent if the other limb cannot be used for arteriovenous access creation (already used or has complications making the side unsuitable for arteriovenous access). Sometimes, the temporary CVC in situ causes the central stenosis but ends up being the object keeping the vein open. After that CVC is removed, it may be difficult to recannulate the vein. Indeed, there are maneuvers to re-establish patency, such as balloon angioplasty, stents, and complicated recanalization procedures; if these fail, the patient would be left with transhepatic, translumbar, femoral, iliac, or direct atrial access. To gain access to the right atrium, highly unconventional maneuvers, such as the inside-out procedure (video in ref. 49) , have been attempted with success (50) (choice D is incorrect). If the stenosis is successfully bypassed, unique devices, such as the hemodialysis reliable outflow graft (a hybrid between a prosthetic graft and a tunneled catheter), may be an option. The distal graft portion is subcutaneous and used for cannulation, whereas the proximal catheter portion ends at the right atrium, maintaining patency of the central venous outflow (after it is accessed). As with a graft or a CVC, it too has its own complications. It is best, if possible, to avoid a CVC, the risk of central stenosis, and its complications (Figure 4) . This patient's surgeon elected to place a left brachiocephalic fistula, which failed to mature over 6 months.
Question 2C
Which of the following statements is true?
(A) Fistulas can undergo interventions to facilitate fistula maturation that will lead to superior patency compared with a graft (B) Interventions on fistulas are associated with superior access survival compared with fistulas without interventions (C) Grafts that can be cannulated for dialysis without prior intervention can have superior survival to fistulas that require intervention to facilitate maturation (D) Fistulas should be the first choice of HD access, and CVCs should be the last choice for all patients initiating dialysis
Answer: C.
Discussion of Question 2C
Although Fistula First, Catheter Last has been highly promoted, one or even two sizes do not fit all. This is particularly relevant with new data reporting that grafts that are cannulated without prior intervention can have superior survival compared with fistulas that require intervention to mature (51) (choice C is correct). Indeed, fistulas that require interventions to facilitate maturation have inferior survival to those that mature without intervention (52) (choice B is incorrect). Also, cumulative patencies of fistulas and grafts over the past decade have been shown to be equivalent (41) (42) (43) . These data differ from earlier data on which the superiority of fistulas was first established (53). It is very important to re-evaluate data and adjust our practices accordingly to provide optimal and current patient care (choices A and D are incorrect) ( Figure 5 ).
When clinicians, researchers, and administrators stop thinking outside the box and settle for the expected norm for a patient in whom this norm does not apply, we blind ourselves to potential innovation and progress to improve care for individual patients. Who would have thought that one could access a patient's central system from the inside out to fix the problem of central stenosis (49, 50) or that fistulas could be created without surgery (using percutaneous magnet-based technology) to potentially improve the problem of fistula nonmaturation (54)? Although these are extreme examples that are not yet mainstream, we can still do our part as clinicians when in front of an individual patient. It starts by taking a little time up front to get to know your patient but saves a lot of time in their ESRD lifetime-that the clinician has presumably committed to overseeing-to prevent dissatisfaction and complications later on. Be it dialysis adequacy, dialysis access, or something else, we should think of how best to manage that specific patient's care, perhaps not even by thinking outside the box but by thinking as if there were no box! Lastly, when challenged by the discordance between policy and new evidence as it applies to an individual patient, the decision about the optimal care for a truly informed patient can often be elucidated by asking the patient about their preference and doing what's right for them.
